INTRODUCTION
An attractive approach to the development of case studies for use in a course in environmental and water resource systems (EWRS) involves the use of existing journal articles and textbook chapters which contain enough information for a student to reproduce the study within the context of a typical semester project. Of the vast literature which summarizes case studies on EWRS, only a small fraction of that literature is suited for use as a case study in a course, because few studies provide enough information to reproduce the entire analysis. Often case studies reported in the literature are either too complex, omit important data, and/or do not provide a complete model formulation. In this chapter, a selected group of case studies which I have used successfully in my course CEE-214 Environmental and Water Resource Systems 1 at Tufts University are described. The motivation here is that the process of reproducing an application from a published journal article or textbook chapter assures the following:
1.
The student must become fully acquainted with every detail of the case study in order to implement, understand, summarize and present the model results.
2.
The level of confidence associated with the students' knowledge regarding EWRS tends to increase considerably when they realize that they can reproduce the results of a peer reviewed journal article.
3.
Each case study can be implemented with only an introductory level background in systems analysis. The project is designed to be completed near the end of a semester, taking a student about 2-3 weeks to complete and culminating in both a project report and an oral presentation.
4.
If an entire class in EWRS participates in a case study, with each student selecting a different case study, then each student takes complete ownership of their work. 5.
Normally these projects are completed by individual students so that each student takes full ownership of a study. It is possible for several students to work on the same case study, as long as each student generates their own project report and oral presentation.
6.
The oral presentations which result from the wide range of different studies presented in this chapter, as well as other chapters in this text, will enrich and educate the entire class regarding the wide applicability of EWRS analysis.
The case studies summarized in this chapter have the following common characteristics:
1. Each case study is completely self-contained, so that the cited article or book chapter contains examples which can readily be reproduced by a student in a first course in systems analysis. 2.
Most of the case studies described here are formulated as linear programs or mixed integer linear programs; though several are nonlinear programs. 3.
Each case study includes all the relevant data needed as well as a full description of the model formulation.
4.
The case studies are relatively small problems, usually consisting of fewer than 100 decision variables, so that free software such as the student versions of LINDO and LINGO (LINDO Systems, http://www.lindo.com/) can be used to implement the case study.
Guidance to Students Regarding Case Studies and Presentations
Each student must select and solve an environmental/water resource systems engineering, planning or management problem which interests them. After choosing a suitable case study, each student is expected to formulate and resolve the problem presented in the article. The student is not required to duplicate everything done by the authors; you are only required to implement an example which generally reflects what the authors have done. If for some reason the authors have not given you adequate information to duplicate their own analysis, you are allowed to assume default values for any variables you wish.
In addition to a project report (approximately 5-8 pages, single spaced), each student should deliver a 10-12 minute oral presentation summarizing the overall project, followed by 3-4 minutes of questions and discussion. Your oral presentation should include the following: introduction and background to problem; optimization problem formulation, with description of objectives and constraints in words (and if appropriate, mathematical terms as well); and a summary of interesting results and conclusions.
Oral presentations are expected to mimic the types of oral presentations given at the American Geophysical Union meetings and other conferences, where presenters have only 10-12 minutes to introduce a complex problem and provide general results. For guidelines on giving a short technical presentation, go to www.agu.org and search on "presentations". You will find many guidelines which are easily downloaded.
If you have any questions about the appropriate content of your presentation, you should discuss your presentation with the instructor on an individual basis, prior to your 
EXAMPLE CASE STUDIES Case Studies from Journal Articles:
The primary methods used to formulate and solve the following problems include the use of linear programming (LP), nonlinear programming (NLP) and mixed integer linear programming (MILP). The primary method associated with each case study is identified using these qualifiers. Summary: This paper presents a linear programming model that was developed and applied to serve as a water supply multi-sectoral decision support system for water resources management taking economic and socioenvironmental factors into consideration. The applicability of the model was tested in the Greater Beirut Area by examining future supplydemand management alternatives and quantifying the costs and benefits of viable policies. The effect of eliminating a particular source to account for resources depletion and public acceptability, as well as increased returns from water use, are shown to have a very large impact on the resulting water allocation scheme. The optimization model is also shown to be a useful tool to assess the effect of decreasing unit costs from water supply options (desalination) and the resulting breakeven point, and the effect of increased water demand due to unplanned growth (tourism).
Optimal Water Allocation (LP)

Optimal Site Level Stormwater Management (LP)
Journal Article: Though considerable investment is often involved in such tanks, few studies have explored the optimal or efficient design of such tanks. These two papers introduce a nonlinear optimization approach to design of the tanks. The approach shown here is 'appropriate technology' because a traditional approach is combined with newer techniques to improve irrigation systems without capital-intensive technology construction methods. Previous students who have implemented this model formulation have found that it is possible to obtain significant improvements in the solutions reported by the authors of these two studies using modern search methods such as genetic algorithms. Students will need to read both studies to obtain sufficient information to formulate the problem. height both for original and redesigned flood levees, demonstrating the interconnection of levee setback, height, costs and risks, and economically optimal design. These analyses assume stationary flood hydrology and static ratios among damageable property value, unit construction cost, and land price. The economic trade-off of levee setback for height depends on economic cost and benefit and hydraulic parameters, and only indirectly on flood frequency and economic damage parameters. The redesign rules derived in this paper indicate conditions where existing levees should be raised or moved in response to changes in conditions. Numerical examples illustrate the results. This paper demonstrates several ideas and theory for economic flood levee system planning and policy rather than providing guidelines for direct design practice.
Summary:
